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INTRODUCTION 

Secondary bacterial peritonitis caused by . 
in;3uries, lesions and perforations of the gastrointes- 
tinal tract, the biliary system, pancreas and genito- 
urinary tract presents a grave emergency situation in 
surgical practice* Despite antibiotics, blood transfusions 
and modern anaesthesia, it still is a serious disease, 
especially in the elderly or in patients whose ismunologic 
defenses ha-we been compromised* Diffuse peritonitis is 
associated with a significant mortality and. morbidity 
because of its resultant septicaemia, circulatory 
instability, renal failure and pulmonary insufficiency. 

Ihe reason for this morbidity and mortality is readily 
appreciated when one realises that diffuse peritonitis 
involves s raesothelisl surface of 22,000 square centi- 
meters and is equivalent to a to 100 percent body 
surface burn* 

Peritonitis is the response of the peritoneum to 
bacterial challenge which is more severe when the bacteria 
are present in association with adjuvant substances like 
blood, haemoglobin, bile salts and gastric mucin* If the 
organisms and foreign substances can be cleared or removed 
from the peritoneal cavity, .the patient will recover? if 
the organisms cannot be completely eradicated from the peri- 
toneal cavity, the chances that the patient will die are 
much greater* In experiment it has been observed that 
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mortality is directly proportional to the of lactez-i^ 

injected into the peritorieal cavity, Anereloi-Oy 'i 

cor;*pletsly eliolnatini the bacterio and Iti'i-’Xfcr >,a, r;'... . ct 
I'ror. the paritonfeol ca\xiy,is the shio tiOw aui^ 1 :j Jr;.,.' 
li'.'iutriioat ux pei’itonl*4.is* 

xacteria when Injected are rapidly disceKinet-sd 
ti'ii'ougbout the peritoneal cavity and are cleared by norma 1 
reechanisins ox lymphatic clearance. 'il:e ilbrinouji; extadate o± 
peritonitis, results in loculation oi bacteria end Inaiiblt; 
the becteriel clcerance and fociliteie tl.eir aiulxiplicatlon. 

It has been hypothesized that .judicious use oi heparin in 
secondary bciCterial peritonitis might reduce the fibrinouc 
exudate, thus preventiiie the entrapment oi bactei'it so that 
the bi-cteria are more accessible to the natur;.! cleorinh 
luechouisniS oi the peritoneuiii. 

ihfe important step in the treetffssnt of secondary 
becterifel peritonitis is the surgical inteiverition to stop 
further contamination and to remove bccterla lor-.iiga 
£‘uhai.«i.mcas fiOm the peritonea;! cavity. Surgical procs'dures; 
to scop iur-ther contamination oi peritoreal c-vity coa^sists 
oi closure, of 'perforation, resection of gangrenous int€:-s'ta.t;t:* , 
append icectomy and cholecystectomy. The bacteria oxd necrotic 
material from the peritoneal cavity are being removed by 
intraoperative saline vash ol the peritoneal cavity, ycet* 
operative peritoneel lavege, and redical pei'ifco'ne;-! d-whrlr’ -'i.'ant. 



It has been shown that heparin is highly 
elf active in the treataieat of experimental lethal 
peritonitis* Low dose heparin may be worthy of trial 
as an adjunct in the treatment of peritonitis beyond 
surgery and antibiotic treatment. The present clinical 
sti^y was undertaken to evaluate the effects of low 
dose heparin in the treatment of secondary bacterial 
peritonitis, ■ 












system or pelvic ©rfeas <a* ttarough a •mvsxd of tfee aMominal 
wall* the comaon sources of infection are peptic ulcert 
typhoid ulcer, perforation of appendix, tubercular ulcer, 
amoebic ulcer, perforation of the strangulated aM 
cbstriKsted bowel, burst amoebic liver abscess, pyosalpinx, 
pyoaatrium and traumatic injuries of the abdominal orfans* 


end reflects into the abdominal viscera as visceral 
peritoneum. It is a potential space in healthy persons with 
few millilitres ©£ deer fluid for lubricstion. It consists 
©f 'a surface layer of flat mesothelial cells residing on a 
beaement aeffibrane with a deeper subserous layer of 


Peritonitis was recognised as a uniformly fatal 
condition more than 2,500 years ago* Even in modera ere, 
despite the use of antibiotics, blood transfiislons and 
Biodern anaesthesia, it still is a serious disease especially 
in the elderly or in patimts whose iromunologiciil defence 
mechunlama have been compromised* Secondary bacterial 



the anatomic surface area of the peritoneal membrane 
approximates that of total body surface area, about 1.7 m' 
but the functional exchange surface is less than ©ne 
square meter (Henderson, 1973) • 


The principal route of absorption from the 
peritoneal cavity is subdiaphragmatic lymphatics (Kec 
Callum 1903 )- The stomata-openings between the peritoneal 
cavity and the diaphragmatic lymphatics, are elastic 


intrathoracic and intraperitoneal pressure (Von 
Recklinghausm, 1863; Leak and Just^ 1976). They can 
transport fluids In large quantity from the peritoneal 
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Injwry t© the peritonewn ia secondery bacterial 
leritonitis leads to the sequence of events to take place. 
The serosal mast cells release histamine t serotenin and 
other permeability factors leading to increase in blood' 
flow and permeability# This leads to exudation of protein 
rich, fibrinogen containing plasma into the peritomal 
cavity (Buckroan, et al, 1976). The increase in vascular 
permeability can cause so rapid an outpouring of fluid 
from the vascular and interstitial spaces Into the 




leuckocytes and macrophages into the peritoneal cavity 
which start phagocytosis and destruction o£ bacteria 


that are characteristic of acute infianjmatory response 


The peritoneal cavity has an enzyme system that 
function to lyse fibrin deposits. Plasminogen is concen- 
trated in endothelium of the submesothelial blood vessels 





f:; and to a lesser degree In peritoneal ssesotheliiam itself 

(Luskutoff et al, 1977). The plasminogen when converted 
to plasiain hy a plasminegen activater system is capable 
of lysing fibrin deposits* This is confirmed by the 
Ahrenhola et al (1980) that even very dense sterile 
fibrin clots were lysed over a period of days to week 
within peritoneal cavity in experimental animsls* 

This fibrinolytic system is very labile 
Mechanical abrasion of the peritoneum surface completely 
abolich this activity which retixrns only after a period 
of . days (Porter et auL» ,1989)# 'Hau et al (1979) showed in 
dogs that the fibrinolytic activity of the peritoneum is 
depressed and abolished locally in peritonitis for the 
duration of the infection* 

Since the plasminogen activator system is cell 
raembran® botsad and a potent inhibitor plasminogen lies 
within the cytosol of endothelial cells # any trauma which 
disri^jts endothelial cells is capable, of depressinf or 
abolishing fibrinolysis (Luskutoff.. et al, 1977)* 

The role of fibrin was very well shown by 
Ahrenholz et al (1980) in experlmeiital animals# Inplaa- 
tat ion ©f 0*&1|4 ©f bovine clots containing 2 x 10 £ coli 

into the rat*s peritonem reduced the 24 hours mortality 
rate from 100^ to C|4 compared to bacteria In a similar 



mechanism for the advantage of Fowler’s position which 
concentrated septic material within the peritoneal cavity 
to localizet because the abscess formation was preferred 


leri- 


volime in saline solution. However, in the forscer animtli 


the 10 days mortality rate was 


and lOC^ of animals 


developed intraperitoneal abscesses. Animals receiving 

sterile clots lysed than* over 1-2 week without abscess 

■ 2 

formation.i^s few as 10 E.coli per, fibrin clot produces 






to septicaemia. But in ciarrent practice^ most of tMe 


19275 Skemp and Skemp, 19295lC1Mln, 1939; Livingstone, I^Oj 
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It has also been repoarted as the third commonest cause 
of acute abdominal emergencies (CShooi and Punjwani , 1978) , 
They reported an incidence of 15»6 among 1800-cases of 
acute abdominal emergencies.* Joshi'et al {1972) quoted, 
an incidence Of 16*^* 

In tropical countries like India, the t 3 ?phoid 
ulcer perforation still occupy a high place in the liat 
of gastrointestinal perforation* The incidence ¥ary between 
17 to ZJ% of all gastrointestinal perforations^ reported 
by various Indian authors (Hiansali, 1967# Budhra^a et al, 
1973 j swadia et al^ 1979J* In more recent studies there 
is increase incidence of perforated typhoid uloer is fehown 
(62^ by Hair et al 1981 1 53«3f4 by Desa et al 1983; & 27*5?^ 
by Tripathi et al 1993)* This high Incidence in trophical 
countries is probably due to indiscriminate use of cotrico- 
steroids# purgatives and enemas# Incidence of typhoid 
ileal perforation among the ^ses of typhoid fever is 3*TI% 
{Swedia, et al, 1979)* 

The Incidence of appendicular perforation as a 
cause of seecondar^ bact^ial peritonitis has been reported 
to vary from 15 to 41?{ (38^ by Long et al, 1970; 23*8^ by 
&idhra;5a et al, 1973# '*5«655^ by Swadia eb al, 1979; 20#?^ 
by Desa et al 1983; 41* 19^ by Kachroo et al 1984 & 10.0^ 


by fripathi et al, 1993)* The incidence is more is west 
than in India, Perforation of appendix is seen in 11^ of 
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hospitalisation* Only 1^ of cases viere acimitted within 6 


Ty^oid perforation occws commonly in males 
(fyas, 1964? Karwarker et al, 1972)* The M s F rati© is 
about 5 s 1 (Swadia ®t al, 3979 & 4 i 1 (Nair ^ al,3981)* 

It is most common in 2n<l, 5rd and 4th deoades of life 
(?yas^ 1964? mansali, 1967? Purohit 1978? Swadia et al,1979 


for clinioally diagnosed* Peptic 
perforation is uncommon in children (Patel et al, 1970), It 
is most common between 20-60 years of age (Sandere, 1967? 
Gupta and Udupa, 1975? Udwadia et el, 1963? Vyavahare and 
Bhat, 1977}* About 84^ of gastroduodenal perforations 
occurs in 3rd* 4th and 5th decades (Vyavhare and Bhat,1977)<i 
Incidence of past history of pain in abdomen has been 
variably reported from 15-66% (15% by Budhra^s at al, 1973? 
40% by Udeadia et al. 1963? 60% by Ashraf et al, 1975? and 
58% by Vyavahare and Miat, 1977 & 19*3^ by Desa et al,1983. 
In a series by Vyavahare and Biat (1977) 46% of patients 
with acute ulcer perforation has no def initiie history of 
pain in abdomen in past, out of which 43% were heavy 



& Hair ei: al, 1981)* The incidence of typhoid perforation 
•Bciars more cOBimonly in between months of June and 
October in India (Swadia et al, 1979) • The duration of 
typhoid fever before the occuxTence of perforation' varied 
from 5-30 days* The perforation generally occurs after 
7-*10 days of enteric fever (Vyas, 1964j Biansali, 1967|' 
Karmarker et al, 1973 » Gandhi et al, 1975)* Kala et al 
(1978) reported an average duration of fever 18,5 days*' 
iicute appendicitis ie more common that enteric perforation 


onitis 


an incidence of 4C94 and commonest site whs 
I (Wilier and Wichern* 1971)* In India the 
colonic perforetion is about 1*82% (Swadia et al 








Trauma as a causa of bacterial peritonitis has 
been reported from 1-25% (Dubekeyt 1940} Long et al, 1970} 
Hiansali 1967; Budhra;ja et al, 1973# Swadia et al 1979} 
Desa et al 1983 & Tripathi et al, 1993). 


The peptic ulcer perforation is more common in 
males M J F ; 20 ; 1 (Illingworth-, 1944; Vadin, 1939} 

aiansali, 1967} Gupta and Udupa^ 1975 and Vyavahare and 
Ehat, 1977). Duodenal perforation wre more common than 
gastric perforations* Kozoli and Mayer (I960) reported an 
incidence of gastric perforation 37*8% and Duodenal 
perforation 62*8% in a large series of 1904 cases of 
gastroduMlenal perforation* In Indian series the ratio of 
duodenal and gantric perforation varies from author to 
author ( 45 si ihansali, 1967; 52s 1 Udwadia et el* 1963). 
Typhoid ulcer perf orat-lon invariably involves the distal 
3D“ of the small intestine and the incidence of more than 
one 



The severity of the manifestations is directly 


generalised peritonitis, some degree of shock is alwys 
present and shock may be profound* There is diffuse 
abdominal tenderness and board like rigidity of the 
abdomen* In acute generalised peritonitis due to ri^tured 
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The incidence .of various signs and symptoas 
of t3rphoM perforation are shown in Table 2^, 

ilie clinical and radiolcgical features of 
tubercular perforation is often ^iitered by an associated 
intestinal obstruction as majority of the intest in<ii 
perforations occurs proximal to a. tubercular stricture. 

The leiicocytosis is absent in about 3Qa arid pneuBioperi- 
toneum in 60 % of the cases (Hiansali^ 1978} • Thus the 
diagnosis of this mcommon but grave complication is be 
set with difficulties and uncertainties. 

TABLE lo. 2 a 

Signs and sy®ptoms in Typhoid Ulcer perforation 


Signs and Symptoms 

Mehta 

¥..P.^1955 

' % of 
cases 

Gandhi 
e* al,1975 

% of 
cases 

Swadia 
et al,19' 

% of 

cases 

Fever 


90 

too 

Pain in abdcmen 

1CX3 

70 

93.75 

Absolut® constipation 

12 

40 

- 

Vomiting 

33 

10 

56,» 

Meleana 

. : 

4 

*• 

Abdominal distension 

6^5 

80 

76.78 

Tenderness 

81 

40 

100 

Absent bowel sounds 

- 

90 

33 

Marking oi liver dwllfiess 

60*3 

60 

•Mi 

dehydration 

- 

70 

- 

Shock ' : 


12 

- 
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However in more recent studies the over fc'll 
incidence of various signs & symptoms irrespective oi 
etiology h&s been shown by different workers in the 
tisble 23 . 

. TABLE 10,28 




Signs and Ssnnptoms 

Nair et al 
1981 

% of cases 

Desa et al 
1983 

H of cases 

Kachroo 
et al. 

1984 

of cases 

Fever 

mm 

44, 1 

62.2 

Pain in abdomen 

- 

. 86,9 

96.8 

Absolute constipation 

- 

50,4 

- 

Vomiting 

*m 

53.4 

75.5 

Meleane 



- 

Abdominal distension 

92 

52.7 

•* 

Tenderness 

84 

85.7 

f00,0 

Absent bowel sound 

34 

51*1 

43*3 

Marking of liver dullness 

42 

50.93 

- 

Dehydration 

«» 

- 

70,0 

Shock 

mm 

39.7 



Haematologicsl findings are variable in patients 
with secondary bacterial peritonitis* Leukocytosis was 
predominent feature in iiia;3ot'ity of cases (Bhansall, 
Budhra^a, 1975)* Leukopenia commonly thought as the hall 
mark of enteric fever occurred in only 20-30 of patients 
(¥yas, 1^4 1 Karmarkar et al, 1972), Th# average leukocjrte 
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coimt in peritonitis dine to typhoid perlorstion 
70C0/ciffliffi & for other gastrointestinal perforations 
it was 12000/ciJffimf, 

Radiologicaliy (Plain X-ray aMomen erect 
posture), generalised hazziness & gas under diephragiu 
was seen in 6 %^'^ of cases of peritonitis due to peptic 
ulcer perforation (Udwadia et al, 1965 j flhansali, 1967)# 
Wh3.1e only 52.66?6 of patients of typhoid perforation 
reveslad gas under diaphragm (^ansali 1967 1 Karmarker, 
et al, 1972). 

Bacteriology in peritonitis has been sub;5®®t 
©f debate. Xt is the intestinal flora which obviously 
determines the bacteria in', the initial peritoneal 
contaminetion. Bergh et al (1957) showed in experimental 
animals a direct relationship between the level ©f the 
perforation of the intestine & micro-organisms isolated 
from the peritoneal cavity. The site of gastrointestinal 
perforation is an important prognostic factor in 
secondary bacterial peritonitis as is evident by the 
increasing nisnber of bacterial flora from proximal to 
distal intestine in man (ihraaar ^ Hill, 1974). 



Noriaal intestinal flora in man Log bacteri 

gastrointestinal concents 


Lacto- Graii'rfVe 
bacilli iNi'Onspore 
i or wing 
anaerobes 


Empty- 

stomach 


Stomach 

aftermeala 


Jejunum 

Proximal 

ileum 


ileiaia 5#2-5*7 2.5* 

6aecum 6*2 7*9 2*o 

Distal colon6* 0—7*6 8*5*“10 4*7 


Ih pi^ctlce, knowledge oi tr,-;- 

Ilor& gives only a ro’ogh c.i ’tr.a 


^WCL r-^fr - 


Ox bacterial contamination caus'.ici ;:y 'il 


ora exon ox a 


viscus. In iDeritonitiE the 


c-.ilwiirsd iroT- the peritoneal cavity cevend not on.lr 




perforated but also on the disease 


process that led to the perforation, period of time that 
has elapsed between perforation and culture and any 
previous treatment with antimicrobial agents. Purely 
suppurative lesions usually result in an exclusively 
aerobic bacterial populatioh, but in gangrenous processfs, 
aerobic bacteria can be cultiired from 9C^ and anaerobic 
bacteria from 6C^ of the patients. In a free colonic 
perforations anaerobic, as well as aerobic, bacteria can 
be found in nearly all patients (Stone et al, 1975). . 


In peptic txLcer perforation, initially there 
is aseptic chemical peritonitis (Dudko, 1945? Federov 
et al 1969) and the bacteria coiild be isolated from the 
peritoneal cavity in only 2C^ of the patients within 12 
hours of onset of symptoms (Dallies et al, 1939). lu 
contrast Brutt (1951) and Federov et al ( 1970 ) demonstrated 
the micro-organisms in to 90}4» of patients after 6 hours 
of onset, -afterwards, the bacterial culture from the peri- 
toneal cavity has positive in 93-100;^ of cases (Federov 
et al, 1970), in India ashraf et al (1975) reported positive 
peritoneal culture in. 6C^ of cases of peptic ulcer 
perforation. 



In appendicular perforation £*coli was 
cultured in 80% of all patients and enterococci in 
Less frequently staphylococci, streptococci, e-ntero-* 
bacteriacae, proteus and psuodomonss were found 
(ifeinberg @t al, 1928 and -aiteneier, 1938)* 


More recent studies 'Cover the entire 


spectrum of bacterial infections both aerobic and anaerobic 
in peritonitis irrespective of etiology (Table 4), 


TiiH,E No, 4 


Bacteriology of Secondary Peritonitis 


Gorl^ck Lorber 


Total 


Organisms 


Entrobset,/ 

Klebaella 



Obviously, secondary peritonitis seldom is 
;eused by a single organism, iiltemeir ( 1938) noted that 
nly 3^ of his patients had a single organism cultured 
roffi the peritoneal cavity* In contrast to this study 
■atyanand et al ( 1972) cultured single organism in 43,5/a 
BsBs Of secondary peritonitis* Stone et al (1975) found 


Lorber and Swenson 1975). The predominent or|8nism, 


cultured from the blood were bacteroids B, ij'ragili 


The positivity of widal test in typhoid ulcer 
perforation varies from 40-10(^ (Vyas, 1984; Bhsnsali, 

i; • '• • 

19871 Karmarker et al, 1972 -and Gandhi, 1975^ 


Every patient with an intraperitoneal infection 
is atleaat potentially critically ill and requires adequate 
monitoring of those physiologic indices that can be used as 





a giiMe to therapy repeated and systeE^tic cliiiical 
esianiination, determination of blood pressiare, pulse, 
central venous pressia:*e,' urinary output and laboratory 
investigations like haemoglobin, leucocyte comt, serum 


rapidly progress to marked ileus, hypotension, shock and 
toxaemia with ultimate respiratory, renal, cardiac and 
hepatic failure associated with liver abscesses and 


the late complications are intraperitoneal abscessess 
commonly form in pelvic and sub-*diaphragfflatic areas. 
The end result is intraperitoneal adhesion formation* 
These aciiesions are common causes of intestinal 


fluid replacement is to regard the diffuse peritonitis 
as equivalent to bums over 5C®4 of the body and use one 
of the bum formulas to initiate fluid administration. 






Hypovolumia is also common in patients "with 
peritonitis because of upward diaphragmatic displaceEient 
and reflex abdominal rigidity. If the intraperitone;-3. 
infection is promptly controlled t respiratory assistance 


because their potential beneficial effect may be ne^ 
by their inhibitory effects on the phagoc^’tosis and 


tion of corticosteroids 


One of the most critical complication of 


for ventilation and oxygenation. Because of marked 
abdominal distension, . elevation of diaphragm and possibly 
associated pulmonary insufficiency from emphgaeiri^ •, the 
patient is unable to meet these expanded oxygen requirement 
Oxygen therapy by increasing the fraction of inspired 
oxygen to assisted respiration by 'respiratory devices, 

and in some cases, tracheostomy may be required# 






laechanism in patients with bacterial septicae 


most common observation is thrombocytopenia 


re diagnostic of disS'eminated intravascular coagulation 


necrosis depend'ing upon the degree and duration of 


peritbnitis increased the mortality rate significantly 
Braun et al (1974) reported 90 patients with advanced 
peritonitis* Death resulted In 62% of patients without 
renal insufficiency and in 81% of those with renal 
insufficiency. ‘ .■ 


Abscess formation in the peritoneal cavity 
results from the body*s incomplete attempt to localize and 








destroy toxic substances or organisms end is a 
■-;-a:.ii-:ia‘cicn occ-urring in peritonitis, .-dtc; 

( 1973 ) reported a series of 501 patients with 540 intre 
abdominal abscesses of which 36^ were intraperitoneal. 

Of the intraperitoneal abscesses# were in right lower 
quadrant^ 14?4 each in the left lower quadrant, pelvic and 
subphrenic areas end 5% in subhepatic areas. These 
residual abscess as a complication of peritonitis should 
be unoc®mon if (a) source of peritoneal contamination is 
totally eliminated (b) foreign bodies are excluded from 
the peritoneal cavity including aspiration and renioval cf 
all blood, mucin, faeces and bile (c) bacteria are washed 
out or killed with, local and systemic antibiotics 
(d) all fibrinous barriers to the free circulation of 
fluid within the peritoneal cavity are eliminated (e) 
diaphragmatic motion is imimpaired and (f) host defence 
is adequate. ' ■ ■ ■ ' 

Intraperitoneal adhesions are a late compli- 
cations of peritonitis, the ma^or factors contributing to 
intraperitoneal adhesions appear to be a combination of 
mechanical injury, ischaemia, bacterial contamination, 
venous stasis and the presence of blood* These adhesions 
are common causes of intestinal obstruction. 

TH£R«'>PY OF SBCOmRY Bt^GTERBL PERITOIilTIS 

Every patient with peritonitis is at l»ist 
potentially critically ill and requires adequate monitoring 



of Mood pressure t pulse, central -venous pressure, urine 
output and specific gravity and laboratory d et era inat ions 
of hematocrit, leucocyt.e count, serum electrolytes, serum 
creatinine and arterial blood gases* 


Majority of the secondary bacterial peritonit; 


Clift 


antibiotic, therapy should be started as soon 
as the diagnosis of infection is made* The initial anti- 
biotics con be adEinistered depending upon the culture 
and sensitivity of the. i8icro-©rgani»s. almost all anti- 
biotics reach intraperitoneal fluids in therapeutic level# 
(Carding and associate# 1975)* Intreperitoneal levels of 
sminoglycoflides# aiapiclll.iil and cephalosporin® are' equi- 
valent to serum fluid- itevels* The combination of an ampiQ'- 
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glycoside with either & penicillin or a cephalosporin, has 
■ been popular becaiise oi the gram positive and gram 
negative spectrum of these drugs, a synergistic effect 
has been shown in vitro against entrococci and many 
strains of enterobacteriaceas (Klastaraky et al, 1971j 
Wat anakunakorn, 1971). Chloramphenicol is another,; 
effective drug in the treat,ment of mixed Intraperitoneal 
infections as it acts against almost all of the gram 
negative and gram positive aerobic and anaerobic infe- 
ctions that arise from gastro- intestinal perforations. ' 

The aims of operative treatment are two fold:- 

1. To seal the leak and prevent septicaemia and abscess 

formation* ■ ; 

2. To drain the pus debris and faecal contents from the 
peritoneal cavity. 

Conservetive 'treatment of secondary bacterial 
peritonitis was popular in early days when anaesthesia 
was msafe, inadequate and toxic. Hermon Taylor advised 
non operative treatment for perforated peptic ulcer 
while Huckstep ( I960) proposed management of typhoid 
perforation on the- lines similar to Ochsner Shervan 
reglm,e for appendicular^ lump. Today non-operative 
therapy has little space In the treatment ©f secondary 
bacterial peritonitis due to its high incidence of 
mortality and, morbidity, iMtdiate iaprotomy and 
closure of perforation after resuscitation is commonly 
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edvocated (Judin, 1957} Franklin, 1965 and Swadia et al, 
1978), iilthese workers have advised surgery in cases of 
typhoid periorations. The reasons given for operative 
treatment are that very few adhesions were seen et operetionj 
surgery eliminates continuous contamination of peritoneal 
cavity and peritoneal toilet dtxring operation decreases 
the toxaemia, - 

Udwadia et al (1965) followed laparotomy and 
closure of perforation in 75^ of cases and conservative 
management in 25% of perforated peptic ulcer, Budhra^Ja et 
al ( 1973 ) performed laparotcaay and closure of perforation 
in of patients incision and drainage in 14,25% of 
patients and only 0^75% were managed conservatively 
because of poor general condition Swadia et al (1979) treated 
•104 cases of enteric perfoi^tion by operation and 6 cases 
by consiErvative methods In series of 112 cases of ile.al 
perforation and 2 cases were diagnosed at autopsy. The 
operative treatment gives better result in secondary peri- 
tonitis as compared to conservative treatment. In enteric 
perforation the mortality was 28,84% in patients treated by 
operative methods in comparison to 60,67% mortality after 
conservative treatment (Swadia et al 1979), 

Mortality rate due to gastrointestinal perforation 
leading to secon^ry bacterial peritonitis varies not only 
according to the etiology of perforation but also on duration 
of onset, site of perforation, age of the patient and 
treatment instituted. 
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■ The over&ll mortality rate ija varioiis fastro* 
intestinal perfonnation are shown in Table 5,. 



Them mortality rate in typhoid perforation varies 


f r<» 10-66^ as shown 'in by various workers in reo^t' series 
(Table, 6)* 












2 


10 


Li Franklin Cl963),Hongkoiig 20 

Dickson & Cole (1964), Nigeria 38 
Mulligen ^972), Nigeria 63 


22 

27 


56 

47 




Authors 


Mortality Percentage 


With- in 24 hours 


Att«r 24 hours 
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oi diffuse peritonitis with a mortality of less than 10^ 
upto age of fifty. The incidence of death increased with 
age until 50^ of patients over 70 years of age died of all 
foms of secondary peritonitis except that associated with 
appendicitis. 

Many other therapeutic ad;5u^ofs in the treatment 
of peritonitis have come up to decrease the mortality rate 
in secondary bacterial peritonitis. Peritoneal lavage 
though' t kmm. in early part of twentieth century has 
recently come \ap for clinical use. Earlier workers avoided 
irrigation of the peritoneal cavity for fear of spreading the 
infection and damaging the mesothelium. Recently various 
workers have shown encouraging results by decreasing the 
overall mortality rates in secondary bacterial peritonitis 
by the use of continuous intraperitoneal lavage. The principle 
behind is that, the peritoneal defences in cases of diffuse 
peritonitis can tolerate relatively small amounts of bacteria 
which it can dispose them via the diaphragmatic lymphatics ©r 
by intraperitoneal phagocytosis as compared to well localised 
peritonitis. The bacteria, therefore^ proliferates. Toxins 
ar^ released which reaches systemic circulation via the 
peritoneal capillaries aoi venules.Further that the virulence 
of the microorganisms is enhanced by the adjuvent effects 
of bile salts* haemoglobin, necrotic tissue, faeces and 
gastric mucin (nltemeir, 1942} Olitski, 1948} dchneierson 
at al, 1961 and Yuli et al,- 1962). 
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IS the peritoneal cavity is avoided of all 
these substances per operatively by peritoneal debridement 
and toilet and post operatively by continuous peritoneal 
lavage, 'the morbidity and mortality is very much reduced. 
There ©re number of techniques for continous peritoneal 
lavage which have been described* One useful catheter 
arrangement has been derived with four outflow and two 
inflow catheter at various anatomical pieces. The lavage ir 
done with either crystalloid solution or peritoneal 
dialysis fluid with or without antibiotics and use of 
various other substances* The overall decrease in mortalit; 
rate in secondary bacterial peritonitis has been sheswn by 
various workers as shown in Table 7* 


TABLE No* 7 

Mortality rate in seconda,ry bacterial peritonitis^ in' patiei: 

with lavage and control group 


Authors 


Control group 

Xiavage group 

Proha ska , 

1969 

8!^ 

2C^ 

Wokenna et al, 

1970 

6Q4 

20% 

Pelaso et al, 

1973 

' ii» 

7 % 

Bhushan et al. 

1975 

67% 

20% 

Low Chwee Ann^ 

1976 

* 

3 - 7 % 

Stephen and, Loewenthal, 1979 

4 ^ 
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imum HI f itmTOilig m Fmmmnm 

Ptspit# of ihit m4mm amefthosla, bettor 
soriiesl t@ol}oiqu«8 end hotter antioiotios peritonitia 
is still & serious disease specially in patients wliose 
antibacterial and innmoloiieal defences ba^e been coiiipro* 
mised (Uraemia, patients witb hepatic «M renal insuffi- 
elencji ianninoaiqppressiire treatment and old afe patients)* 
The source of contamination and its quant ity» the duration 
of CQntaminati«i the orfanisms involved and prior condi* 
ti«*s of the peritoneal cavity are all factors which 
detenine the severity of infectiont its loc&lisatioa» 
spontaneois z^solution and its response to treatment* 

Still the mortality sM norbidity rate is quite hiih in 
'peritonitis* So the v&rk9r& have always bean trying to 
evaluate the new therapeutic measures as the edjiivant to 
well established antibiotics and surgical teelmiquea* 

Seveivl new therapeutic measures whidi are still under 
experimintal phase may comei^ in future includinif 
platelet rich plaimia,, granylocyte inf us ions t ch«sM3tactic 
factors, h^arin or heparin fraction with Gentamycin, . 
(rrlnse et al 19 @ 6 )i & the combination of Thymalin & ^ 

■i^epariii (Itototov HIK et al 1986), , , ^ 

Mti«coa|iid.ants and fibriMlyain w«re tried by ^ 
various workers in peritonitis and piritoneal adhesions 
(Bryant, 1963 1 lay and Loolorood, 1947)* Kay and hoeltweod 
(194?) used heparin’ i^sttfsioally in &x^®rimmtmX' pttritmltlB 








produced in dogs but did not observe any toeneilcial 
affect' on the outc<®e ©f peritonitis* In another experi- 
mental study, Zinsser and Pryde (1952) showed that 
bacteria were cleared faster from the peritoneal cevity 
when animals received anticoagulants* Intraperitoneal 
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In retrpsiiect, hints concerning the possible 
prophylactic value of low-dose heparin can be found in 
early reports on the us© of drug to prevent thrombosis ii 
animals and men (Murray, 1936? De Takats, G,, 1950)* It 
was, not however, until 1966 that the prophyla ctic use 
of small dose of heparin for prevention of postoperative 
venous thrombosis was actually undertaken by Sharnoff 


C 1966), 


Heparin story, in fact, spans on 80 years 


period before the turn of century* Contegean (1895) 





normal plasma. 


In 1939 » Brinkhous et al observed that the 
anticoagulant effect of heparin occurred only in the 



entithroiabin III is identical with heparin co-factor 
(Yin et al 1971). 

In Seegers and Maroiniak found that an 

sntithrombin III fraction Isolated from bovine plasma 
could neutralize x®, the activated, species of clotting 
factor X, and coacli«ied that antithroabln III and x® 
were one and same pISMts substitute. 

In l^^t fievie and Ratnoff in Mew York: and 
Mac Farlene in Engiand independ«itly developed the 
concept of seiUMiitial activation of clotting factors 
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that identified the pivotal role of factor x as the 
Xymogen located at the beginning of the final biocheaical 
pathways to fibrin formation. 

Three years ^ later ferton and Colleagues' 

(1967) demonstrated that it was the serine protease in 
prothrOHibinase complex responsible for the activation of 
prothrombin to thrombin and Yin and Wessler (I968) found 
in the animals that x® was more thrombogenic than ■ ■ 
thrombin on a molar basis. 

In 1970 it was noted (Yin and Wessler, 1970) 
that trace amoiaat of heparin in human plasma had the 
capacity to increase markedly the X ^ antithrombin III 
reaction rate. This observation led to the suggestion 
that one primary role of heparin in preventing thrombosis 
might be the potentiation of x® inhibition by antithrombin 
III, ■ 

Therefore, based on the concept of biochemical 
amplification of blodd coagulation end ability of anti- 
thrombin III to inhibit X® rapidly in presence of smell 
qi»ntity of heparin It was proposed that less heparin is 
required to inhibit thrombosis prior to thrombin formation 
\ than afterwards, 

Eakksr (1972) and Gallus et el (1973) used this 
low dose for prophylaxis against deep vein thrombosis and 
showed the encouragini results by reduction of the Inci-- 
dence from 4(^4 to 10^4, aossnberg (1977) demonstrated that 
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antithrombin III, in presence of heparin, rapidly inhibits 
the activated factors IX, XI and XII and plasm in* Thns 
heparin has a ma^jor function in facilitating the inhibi- 
tion of thrombosis in the intrinsic clotting mechanism 
as -well as the final common pathways leading to fibrifi ; 
gel formation. 

By this' time the role of low dose heparin in \ 
clinical us® was very well established and it was used 
by numerous workers in various diseases- relating to 
deep vein thrombosis (Kakkar, 19781 Roger, 19785 ’ 

Moskovits et al'19785 Kakkar, et al 19795 Gallus et ®1 

1973). 

DOSE ^BSORPTIOH AI^D EKCRKTION OF LOW DOSE HEPARIM 

Heparin is very well absorbed If given intra- 
ffluscularly or subcutaneously# In blood the amount of 
heparin is around 2-5 eg but the bulk of the heparin is 
in tissues like mast cells# Nepomnyashikh in 1965 end 
Davis in 1969 postulated that the endogenous heparin 
synthesis is decreased dwing the process of inflammation 
■due to destruction of mast cells that produces heparin. 
Heparin is metabolised in liver and partially degraded 
in weakly active form of heparin COroheparin) is 
excreted In urine* Most of the workers have used admlni- 
strstion of 5000 units si^utaneously 12 hourly or 6 
hourly as low doses CK®kker, 1978, Roger, 1978| Moskovits 
et al, 19785 Tomgren, 1979 ) • €?omgren (1979) had studied 
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B hourly and 12 hourly regimaaof low doses of heparin 
in 204 patients undergoing GIT surgery and showed that 
12 hourly administration of 5000 lU was the safest, 
most advantageous and still effective. 

Subcutaneous administration of 5000 lU heparin 
gives a measurable plasma heparin level for about 6 hours 
(Kakkar et al, 1972? Lahnborg et al., 1975). Heparin does 
not accumulate in plasma* 

SODIUM HEPARIM OR CALCIUM HEPARIM 

Heparin is available in two salt forms depen- 
ding upon the linkage with calcium 03 - sodium ion# There 1 

is no difference as far as dose, fate and excretion is 
concerned. Torngren (1979) showed no statistically signi- 
ficant difference .in the outcome of the patients in prO|^y- 
laxis against deep vein thrombosis* He diagnosed deep vein 
thrombosis in 17% and 16% of patients who received calcium 
heparin every 8 hoiorly or 12 hourly respectively and 11 % 
and 10% respectively for sodium heparin. There was 
tendency for wound ha«oatc®ia to be increased in sodim 
group (11%) as compared to calcim group. (5%)* Fiarther 

■ 

8 hoin'ly regimamiaa acc«»panied by 9% wound haOTatomss 
compared with ^ of the 12 hourly dosage. He, therefore, 
concluded that the safest, most practical and still 
effective low dose heparin regimen is calcium heparin 
5000 lU adiainstered 2 hours before surgery and every 12 
hourly postoperativ.oly for one week# 

,, ■ . . ■' ■■ I 

i 
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LAB. COI^TROL 

Laboratory control is not neoeasary in low 
dose heparin therapy, has been- confirmed by -various 
workers (Kakkar, 1972} ^dlna @t al*, 1975)* Since the 
commonly employed laboratory tests do not repeal effects 
on blood coagulation mechanism with the abo¥e recoiaiiended 
dose. : — 

JEFFECT ON WmP HEALIKG 

The general clinical impression that low dos® 
heparinised patients have a delay in womd healing is 
incorrect. Many investigators have shown that there is 
enhancement .of wound healing and some have shown no 
difference in heparin treated animals, Thompson (1972) 
compared the tensile strength of the abdominsl wound in . 
heparinised animals with control group, Wounds fraaa 
heparinised animals tested with sutures intact were 
generally stronger than control wounds, 

Heu and Sisiinons (1978) demonstrated the bene- 
ficial effects of heparin in the treatment of peritonitis. 
They produced peritonitis is 24 dogs by creating a 10 cm 
isolated necrotic loop of terminal ileum, all dogs showed 
f ibrinopuruleiit peritonitis, aftei* 24 hoars th® n®® retie 
loop was removed without cleanlni or irrigating the 
peritoneal cavity. Ho antibiotics were given, All dogS'/-- 
received 500 sO. of rini®rs lactate during surgery end ^ 
were allowed fluids, fro* first postoperative day. These , • 
dogfi were blindly 'randomised into a control group and 
two treat!i«it grenflp receiving single dos© of heparin 



100 units/kg Intraperitoneally or subcutaneously resp- 
ectively, The surviving dogs were sacrificed after 14 

days. The results are shown in Table o , ■ 

TAH.E No. S 

Survival of Experimental animals ' with peritonitis , 

. treated with heparin* 

Groups , UomQt Died of Survived Survied P 

dogs, perito- with per- without « , 

' nit is itonesl J,P* 


Control 


I.P*H@parin 
tto 'units/kg 


In a second set of experiment on 24 dogs they 
produced peritonitis by the same method, the necrotic 


heparinised dogs were alive at two weeks (Table 9)# The 
sijrviving dogs were aaorifioed and all showed evidence of 
residual sepsis in the peritonesl cavity* 


Groups 


Control ■ 

12 

to 

a 

Heparin 50 units/kg 

12 

4 

s 
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Heparin is also known to interact with comple- 
aent system* by enhancing the estrase inhibitor 
resulting in consumption of tne early complement compo- 
nents and activation of C/. and C« (Rent et al* 1976), 


It has also been shown to have a beneficial 
effect on acute renal failure caused by intraperitoneal 
sepsis (Beaufils et al,, 1976), 


Whatever the mechanism, repeated small doses 
of heparin appear to benefit animals with severe intre- 
peritoneal sepsis and may become an adjunct in clinical 
peritonitis, , • : 












MTERBL 


were noted. History of present illness w&s elicited carei'ully 
noting the onset of various symptoms and their duration, 
treatment received and response to it. Special mention was 
made about acute pain in abdomen, vomiting and absolute 
constipation. History of fever and trauma, if any was elicited, 
iext history of past illness of pain in abdomen suggestive 
of duodenal ulcer was taken# 


In general examination pulse, Mood pressure, 
temperature, evidence of 'dehydration, anaemia and oedema over 
feet were recorded in all cases* Abdominal findings were noted 






in especially distension, tenderness, rigidity, 

presence or absence of bowel sounds and jmaBking oi liver 
dullness. Systemic examination consisted o£ routine cfeeck 
up oi tne respiratory, cardio-^ascular, nervous and 
f en it »i~ur inary system* 

HjV.dSTIGdTICMS : 

Eoutine laboratory investigations like toemoglcbin 
total and differential W.B.C* count, blood sugar, blood urea, 
were carried out* Urine examination for albumin and sugar 
were also done. Bleeding and clotting time were recorded in 
every patient before stairting the heparin therapy and on 3rd 
and 5th postoperative days in ^tients receiving heparin* 
Plain X-ray of the abdomen in standing or sitting posture 
was done In every case* 

Patients were prepared for emergency exploratory 
laparotomy, Pre^operative preparation of the patient inclu-...ic. 
Intravenous fluids and electrolytes, iiasogastric suction, and 
antibiotics* After resuscitation all patients underwent 
ameriency laparotomy* During laparotomy the, nature and amount 
of peritoneal fluid was noted# Site, slat, number, and 
nature of perforations and presence of |an|renous bowel was 
recorded In all eases. Appropriate aurgicel procedure ma 
carried out* Single perforati^s were closed in two layers* 
Multiple typhoid perforations and those patients with 
tubercular strictures underwent resection and end-to-end 


ai'i.tu'i;orrto;i}is# Gangrnous small bowel due to volvulus of tlaa 
siiif-il bou's! W6S resected* Appendicectomy wes done for 
ruptured appendix* In colonic perforations with volvulus 
of aig5;oid colon or caecum., resection with end«to-encl 
an&s.tovflosis with or without colostomy or caecostomy was 
aorie* i^iter removal of gross debris and pus froi 2 ) the 
peritoneal cavity, it was washed out with warm noraal 
saline in every case* Drainage tube was put through right 
iliac fossa into the pelvic cavity in moat of the patients* 

All patients in both groups received the similar 
postoperative treatment* The antibiotic was given* Patients 
having typhoid perforations of distal ileum were administered 
ci^ofloxacin* Patients were kept on I, ¥. fluids and 
nssogaatric suction till the bowel sounds appeared and 
patient passed flatus, thereafter they were »w itched over 
to oral fluids. 

M treatment group, apart from the antibiotics 
and other supportive treatment, the patients were given low 
doses of calcium hepatin in doses of 5,000 units, subcuts- 
neoufily twice daily for first five postoperative days. 

Patients of both groups were observed for post- 
operative recovery and complications. Orel fluids were 
started after the return ©f bowel sounds end passage of 
i'l*^tU 3 . Post operative complications like haemorrhege. 
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haefiitttoRia formation, woiind infection, woyiid ^ape, faecal 
fistula, pelvic abscess, were looked for# The patients 
were obsCTved carefully till they were discharged fi'Oiii •che 
hospital# 

-h brief outline of the whole 
given below s- 

Case ho# Date of actoaission 

Maaie of patient 
iige Sex 

iinnual No# itddress 

HISTORY OF PRESQCT ILLNESS 
1# Pain in abdomen 
2# Distension 
3# Constipation 
4, Vomiting 
5 # 

HlSTORf OP 
MEWSTEtoL HISTORY 
FmsOMhh HISTORY 
>*lcohollsffi 
Saoking 

Tofcacoo Chewing 

31 HISTORY . ■ 

Ga<DiirtL fiJCnMB'iiiTION 


procedure Is being 

Date of Discharge 
Ward/ Bad 
Religion 


Gen* Condition 


Dehydration 



Ahua-j-j^ 


. Pialse 

Blood Pressur® 
Anaemia 

Inspection 
Palpation 
Percuss ion 
ituscultation 
P/R Exeroinetion 
F/¥ Examination 

CiiRDIO VjiSCUl^R BY&TM 

BMSBZmTOm SYSTm 

BiVESTIGATlOMS 
t* Hood - 

- l.S.R, • 

2* Urine 

3 * Blood Sugar Estimation 
4, Blood Urea Estimation 
6, x-^T&y Abdomen 
7* BlWdiftg fiffi* I«t c^y 

8. Clotting Tin* ^ 

9* E#C,G. and X-ray Cheat 
' " - OPEEATWE 0IACS1OSIS 

ofmatne pmFjmTim 


CyaiiOsia 
Jaundice 
Resp* Rate 


£• M«i 


2nd day 


3rd 


exploratory fimdisgs 
K)ST operative treatment 
I»v.p, 

Antibiotics 
Heparin (5000 I,U,S/C) 

1st 2®d 3rd 4tH 5tli 


R»T*S# ' 

A0SiiSSf*3xiNT OF PROGRESS 

1st 2rul 

(a i Vitals# 

Pulse 

Blood Pressure 
Res* Rate 
Temperatiire 
Urine output 

2 . Bleed lug Time 

3. Clotting Time 
4* Bowel sounds 

5. Passage of 
Flatus. 

6. Distemion 

(B) 1, Removal of 
Diralns 

, 2*Reraoval ofR*T* 

3*Woujad status ■ 

4. Resi&i8l 
Abscess 

5 * R® st itut ion 
of Routine 

life : V 

6,Liscb©rge ' • 

from Hospital 


3rti 4th 5th 6th 7th 8th 






dlverticulitisCt,^} §>, uterine perforation (2 


showing aetiology of $ 

rnmmmri j Ti. . ca»w»*w^^ 

dl* Aetiology 

BO. ' 

I.Troiffliatic perforetleai 
2#Ty|^©icl ulcer perfoyetion 
3.Paptic ulcer perforation 

4*i-»ppendlcular perforation 

5. ful)#rcular perforation 

6. Bowel Strangulation 

7. ^eoisel.*B diverticulitis ' 
S.Uterias Perforation 
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sac mciQQiCR 

Patients ranged from 7 years to 73 years in fjge. 
The peak incidence was In third decade (24.3^), foIlov?ed by 
16.6% in foui’th decade & 15.7% in fifth decade. Patients 
were almost evenly distributed sroong If, vi & vil decdde 
while I decade comprised of 4.^ cases. Distribution of case 
was almost identical in both control & treatment group. 


Duodenal ulcer perforation was commonat ii 
IVth decade, while appendicular in 1st & Ilnd decade 
perforation in 2nd, Illrd & 4th decade. Traumatic pel 
were restricted to 3rd decade & uterine perforation S 
2nd & 3rd decade mainly follows septic abortion. Over 
male to female ratio was 2,5 s 1, Male were effected 
with peptic ulcer perforations, traumatic, typhoid & 
perforation while female were afflicted by uterine pe: 
t3rphoid ulcer perforation & 


Showing Age Incidence 


Control 

group 


Treatment 

group 


Total 


11 - 20 
21 • 30 
31 40 

41 - 50 
51 “ 60 
61 - 70 
Above 70 



Table 3 shows over all sex 
wnlle .4 shows disease wise 
to sex in both the group* 


Showing Sex Incidence 


Control group Treatment group Total cases 


Showing disease wise break 


Control 

group 


Treatment 

group 


Total 

cases 


1* Traumatic perforation 7 
2. Typhoid lalcer perforations 
3» Peptic ulcer perforation 10 
4* Appendicular Perforation 2 
5* Tubercular Perf option 

6, Bowel Strangulation 1 

7. Keckel's divert icijium 

8 * Uterine Perforation •• 


Totcil 
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Table 5 shows syurptom & signs iii both tha group of patients 
& their o¥er all incidence* Symptoias & signs were aiaiost 
similar in the two groups. Pain in abdomen was the 
commonest symptom ClO(^i) followed by voiBiting (60/«)* 
Distension of abdomen (57.3^), *»bsolute constipation (5^.4'^) 
Fever (40^), Diarrhoea & bleeding per rectiro ware found iii 
2«9i6 each* His'^ory of instrumentation per vagina was found 
in both the cases of uterine .perforation. 


AS far as the signs are concerned regidity was 
the commonest sign present in '82.^ of cases* Tenderness 
(75.7%)^ Absent bowel sound (74.3:^)# Tachycardia (68.5^) 
Dehydration (62.8^) & marked liver dullness (38*65^) weri' 
next in order* ' • ■ 


Showing signs and: symptoms wise break up of patients 


Sign and Symptoms Control group Treatment group Total cas 


Pain in aMc»«n '40 

VoEiting 27 

Distension 2t 

Absolute Constipation 20 
Fever ■ ■ ■ " 18 


Diarrhoea ■ 2 
Bleeding per rectum 2 
Rigidity 34 
Tenderness 31 
Marked liver dullness 18 
Absent bowel sounds 3^ 
Dehyslratioji , 24 
Tschycardia 29 



Duration of peritonitis as judged by tbe 

varied from few hours to eight days. Most of the cases 

presented with in 24 hours after the appearance of la-. 

ayaptoffi* Though major proportion of cases presented wUu 

in 7^ hours* Those who presented within 24 hours constituted 

34.3;J8 of cases while tnose who ■ presented between 24 - 46 fers, 

21.4»., between' 46 - 72 hrs. 3m» between 72 - ^ hrs* 10> 

& more than 96 hrs. 4.3% of cases (Table 6). 

. i Table 6 

■ I^^ation of symptoms 

Duration in hours Control group Treatment group Total % 

esses 


More than 9S 


Aaoxe / snows the duration of symptom in relation 
to the- esuse of peritonitis. It reveals that the patients 
coining within 24 hours mainly of traumatic bowel perforation 
while paptic ulcer, perforation presented mainly upto 48 hrs* 

after the onset. Patient# with typhoid ulcer perforation 

'■1 ’ - , 

presented «»ittly 48 • 72, hrs, efter the onset. 



4^ ai 





Table 8 shows the Haemoglobin status of the 
l^tients in the control & treatment group, 4?,^ of all 
the patients were having Haemoglobin more than 
while 27*3^ were having haemoglobin with in the range 
of only of all the patients were found 

severely anaemic (Hb £ 6 gii^) & 2C:^ were moderately 
anaemic (Hb§^ 6-9 g»04). 

TaaE Mo. 8 
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Table 10 shows that Preoperative blood urea level was 
normal (less than 40 in 38*6>i of c^ses wiiile it wes 
grossly raised (above 60 mg^) in approximately 26,4;i of 
cases* 32,^ of the patients were in the border line ranine 
of 40-60 mgfi* 

TABLE NO* 10 

Showing Preoperative blood urea level 
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anaesthesia by appropriBt& inciaion depending upon the 


preoperetive dia^osis alter adecpate & the beet possible 
preoptrative preparation# One ^tient oi suspected d»uodenal 
perforation was treated conservatively as he did not agree 
for operation* fy^oid perforation was seen mostly In the 
terifilnal pert of ileue* Out ©f 27 cases 15 were singie 
perforation & tniated by closure of perforation. 12 cases 


Only ohvioias radiological finding was deuions- 
tration of pneumoperitoneum in plain X-ray abdoinerA, taken 
in standing & sitting posrtu he. The over all incidence oi 
pneumoperitoneum was 65*7:#s with .highest incidence oi 90^ 
in duedenal perforation {Table 12). 

TAiLE MO. 12 

Showing incidence of pneumoperitoneum 








were having multiple -perforation, 8 cases treated by 
resection & anastomosis & other 4 cases by closure cl' all 
the perforation* Traisaatic perforation were commonly due 
to stub wounds & gunshot injury of the abdomen* Out of 
15 patients included in this study 9 cases were in control 


^roup, 


ection & anastomosis of small bowel was done 


-1 vn A i 'n, J 



rest six cases, who were in treatment groi^ were treated 
by simple closure of perforation, in small & large bowel* 

Duodensl perforation was found in all the cases 
of -peptic ulcer perforation within the first pert of 
duodenum on its anterior wall* In most of cases it was 
less than 1 cai in size. Perforation was closed with 
interrupted silk stitches with live omental patch. One 
case in control group 4 SS treated only by drainage of 
a'Ddoraen* , ■ 

/ippendiculsr perforation was found in 9 cases, 
out of whom 7 were sub^ectec* to appendectomy & 2 were 
created by drainage of peritoneal cavity, because appendix 
could not be dissected out easily* 

Gangrsane of small bowel was thC'^cause of peri- 
tonitis in five cases, out of them four cases were treated 
by resection & anastomosis of the effected part while one 
case of sigmoid volvulus with gangrenous sigmoid bowel was 
treated by resection &'left transverse colostomy. 
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Mekel's diverticulitis w&s fotmd to be tbs cau 
.tis in, one , ct.se* This "Wfas treated by rerii-ction 


Uterine perforation was fomd in two cases* One 
was treated by closure of perforation while other was 
subjected to hysterectony because of very bed laceration 
of uterus. 


Treatment done in aecond. 


Treatment 


Control group Tre 


Conservative treatment 

Closure of perforation 

Closure of perforation with 
live taental patch 

Leprotomy & drainage 

Resection and anastomosis 

Hyatrectomy 

Appendecectomy 

Hemicolectoaiy 

Colostomy 


After suri^T’ all patients in the two groups were 
treated on similar lines namely inferevenous fluid, aatibiotic 
& ryleatube suction* WcNOd transfusion and analgesics. 
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When "tlie. bowel sound appeared aiid were pro- 
pulsive and when the patients passed flatus. They were 
allowed orally followed by semisolids & solids, lifter 
starting of oral fluid, intravenous fluid were given as 
suppleiaentation for a day or two* The treatment group 
received in addition to the above, subcutaneous in;jection 
of calcium heparin in doses of 5000 units 12 hourly for 
1st five postoperative days. This was maintained by 
estimation of bleeding Sc clotting time during postoperative 
periods. Recovery of gastrointestinal function in post 
operative period has bean shown in table 14, 


M), 14 


Thirty five perdent of the control group patients 
Ic 50^ @1 tha treatment grovip patients had wound healing by 
prime ry intent i€» •« shown In table 15* 



Shorn Ixig woTjnd status in 


Healing by 
primary 

Int oration. 


wound Partial 
haema- gaping 
toma 


Control 


Treatment 


^ound iniection was the commonest complication 
in the control groi^ &. 30^0h the t:pe&tment group 
followed by persistant paralytic ileus Cl4*2^to)* Burst 
abdomen* faecal fistula, residual abscess ac electrolyte 
imbalance came next with the Incidence of IQjfe each* (Table 


Post •operative cc®plication« 


Complicctlon 


Wound infeet ion 


•burst abdomen 


Duodenal fistulo 


Faecel fistula 


Reaiduel Absoass 

Periistant Psi^ilytle 
ilec^ 


iiaematesiesis and 
Kaleene 
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Mortality Rate - ’ 

•Mortality wite was 37*5% in the control group 
while it was I6#6’ii in the treatment group » as sho^n ixa 

Table 17, . ■ . 

TABLE m. 17 

Over all mortality rate 


Groups 


Mortality 


Mortality rate 


Control 

Treatment 


T57W 


573 ^ 

16 .6» 


The mortality rate was significantly lower in 
the treatment group as oompare^i to the control group# Cause 
of mortality have been displayed in table 18 & it shows that 
septicaemia ek shocfe^was the commonest cause followed by 
bronchopneumonia, faecal fistula 20% each & electrolyte 
imbalance & renal failmre 10% each* 


TABLE lj'0# 18 

Showing causes of mortality 


SI* Causes 
iXO* 


Control group , Treatment group Total 
m» ' % No* % Mo. % 


T7 

Septlcaemic SiocS 'ft' 



Hgglll 



2* 

Haematemesis 

1 

6*6 

«# 


1 

5.0, 

3. 

Bronchopneumonia , 

3 

20.0 

1 

20 

8 

20*0 

A** 

Burst abdomen & 
shock 

1 

6*6 

1 

20 

2' 

10*0 

5. 

Faical fistula & 
electrolyte loss 

3 

20.0 

1 

20 ' 

ft 

20,0 

6* 

'Sleetrolyte 

imbalance 

1 

6.6 

1 

20 

2 

10,0 

7. 

Renal failure 

t ' 

13.3 

Ml 

- 

2 

10*0 



Table 19 shows that when we accessed the duration o£ 
peritonitis and the mortality rate, we found sortflity rat 
increasing directly proportional with increasing duration 
of disease. 

TiiH.E 10 . 19 


Total 

Total Died 


itoration in hrs 


rouj 


Total Died 


Table 20 shows the relation of mortality fat# with 'hBaBOglobln 
states of the petients. It showed that mortality rate was 
highest with patients who were severally anaemic. 

TABLE 10 . 20 

Showing relation of mortality rate with anaemia 
Grades of Control group Treatment grciffi — . 

according ^ ^ ^ 


hormal more 
than 1 21 


Mild 


Severe less 

than 9 2 2 




ejiaesthesia and better post operative caret morbidity 
& mortality of the disease is largest amongst all the 
acute septic condition* 


There are 'Various causes of bacterial peri- 
tonitis t but the most common causes are gastrointestinal 
perforation® secondary to typhoid iilcer* trairaat Peptic 
ulcer, appendicitis, strangulation of bowel & tuberculosis 


The incidence of some causes in present series 
has been compared with some of the series already . 
reported by various workers* , . . 



bhenssli 

19S7 

3CK 

' 

- 


i^oni et «1 

1970 

4^ 

- 


IQli 

^et 

el 

1973 

38 ^ 

23. » 

Z3»S^ 


Swedi® et el 1979 

59. 

17 . o» 

15.6514 

6.3^ 

ieir et el 

1901 

« 

6» 

• 

- 

Dess et ml 

19S3 


53.» 

20.914 

9.» 

leclifw et *1 ' 

1984 ' 

10 .6^ 

■ .ee 

41,1^ 


Tripatbi et 

el 

■ 1993 

15i 

Z7,5^ 

10.01 

26.6» 

iresest Series 

14»2% 

36 # 6 ^ 

1 ^ . fte 

22*^ 


It is oljtloy® thitt tyitooid i4lc«p p®rf©yfcti®a 
UBS tii« coRiBonsst cbus® of »@coiKl*pjf fesctaritol, ptFltoaitis 
(38.6^), Tiiis rasait is coupswble with th« series of 
iiesB ®t al 19S3 & Tripatiii et ml 1993 . This hiili iaeldewa® 
he explfeiaed by the irr«|iil«r 4 aeglected, tre&taeat 
©1 the disease ia eeply atsfes* 

fhe s«c«md eoMOiiest cause was trawatic 
perforatloa ia ©wr series d it sgsia coiacidea witii the 
series of Tripathi et el 1993 . 

Bacteriel peritonitis m» mm^mut in 3 r*| It 


reptic 

ulcer 

terfope- 

tioa 


Tj^hoid «ppendictil:ii-r Tpayw^tic 

^cer i'erforfetioji jr erf ore— 

Perfora- tlon 

tii» 



iiuodenal ulcer perforation was coEiBionest in Illrd & 


decade, appendicular perforation afflicted younger ege 
group & typhoid ulcer perforation mainly in 2nd & 3rd 


decades. The results are not in contrast with other 


studies. 


fUatio of male to female is 2*5 11 in our series 


Secondary bacterial peritonitis menlfests 


Itself by symptoms namely pain in abdomen, 'vomiting 


hospital 


rtlmoat half of the patients in the present 
series had normal hemoglobin level at the time of admission, 
this seems a little higher looking at the general condition 
of the j^tieat but it can be explained by concommitant 
dehydration of various degree at the time of edmiasion. 

This is further confirmed by decrease in haemoglobin' iw>- 
centage after corr#«yt'ic« of dehydration in many cases. 


I 
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Total leucoc-yte count was raised ©ore than ' 
lOjOOO/cumm in 6^ of the cases in this study and only 
11*4^ cases- had count less than 5000 per cubic mai. In 
contrast to 20<-3C^ shown by Vyas (1964), but at the s&me 
time hia study includes a lot of typhoid ulcer perfora- 
tion. 


,1 ' ' ' 


Blood iirea estimation was done in all the 
patients and it shc»i?ed rise of blood urea more than 40ffig% 
in 62 ^ of cases but it came to normal in ell except two 
cases who succumbed to renal failure* 

-■ Plain X-ray of the abdomen was a routine prs- 
operetive investigation in our series.- Pneumoperitoneum ■ 
was the only diagnostic criteria- for preoperative 
diagnosis of diffuse bacterial peritonitis* Duodenal 
ulcer perforation yielded the highest result 9^* Over all 
incidence of pneumoperitoneum was 65*7%. 

MMAGgia^T 

mb it has been mentioned earlier, management 
of secondary bacterial peritonitis is both conservative 
and operative. Conservative treatment was advocated by 
Taylor and Worrels (1956), for perforated duodenal ulcer. 
Huck step proposed management of typhoid perforation on 
the lines similar to Ochsner-Sherren regimen. Today non- 
operative therapy plays a little role in treatment of 
secondary bacterial peritonitis due to its high mortality 
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and morbidity. Majority of workers have advocated in'sins- 

diate laparotomy and closure of perforation. (Judia (1937) 
Franklin (1963)» Udwadia et al (1963), Swadia et al (1979). 

The following reasons have been given for 
operative treatment in all possible cases of secondary 
bacterial peritonitis. 

1. Very few adhesion were seen at operation thus 

indicating poor localising tendency* 

2* Surgery eliminates continuous contamination 

of the peritoneal cavity, 

3. All toxic and foreign material and oxygen 

consuming exudate which disturbs the oxygeii consumption 
both locally and in distant tissues and renders the 
tissues ischaemic, is removed from the abdomen and thus 
renders optimal condition for healing of peritoneal 

cavity and entire body (Renvoll and Ninikoski 1980)* 

' ' ' ■ 

The operative treatment has significantly 
lowered the mortality rate 28.24% as compared to ^*2“^ 
by conservative treatment in typhoid perforation in a , 
series given by Swadia et al 1979. The results are almost " 
similar in other types of peritonitis. In our study 
appropriate surgical methods were carried out in each of 
the patient depending ‘fcb.e aetiology, site, number 
and general condition of the patients. 

Duodenal perforation was treated by closure of 
perforation by interrupted silk sutures bufc if patient’s 


?0 


coiidi'tioii was not satislactorj end adhesion o’ers os.rksdp 
Oi'ily draijfiage of peritoneal cavity wag dsns. 

Typhoid ulcsr p8r.fcr£.t:,c;.--, v.'Or. 
shcmi'e of perforation in two r-l-r.;:; p 

ic ws drainage ©f peritoneal ccvltj s-r; dt ra ;, 

^ ..'-'VO-:. ted l:y rno^or-ity oT workars (.kclr ct. .^1 vv-vh, 
et ax 1979 ) » Resection ssnsstomosis vi&s dom in 8 cases ©3 
the typhoid ulcer perforation where -there were multiple 
pi'^rfoi'iAtion,a. Uterine perforation tr-vatsc. -by slc:.v;i;'v 
of perforation in one case ana hv'r.ts 2 \.ato:':y in ct:-'cv 
case*. 


^Ppendicec toBiy was 'Cne ti'eatjutsnt ox cxioxce in 
cases of appeMicular perforation hut it was not pogsihle 
in 2 cases due to adhesion, and drainage of peritoneal 
cavity was done. 


POST OPglATIfE CaPLICATION 

The usual postoperative complication of secon- 
dary bacterial peritonitis include wound infection, wound 
gaping and burat aMomen, fistula formation, septicaemia 
uraemia, paralytic ileus etc. Incidence of post operative 
wound infection was 47.5% in control group which is 
higher than 'reported- by other authors hong @t el (1970), 
Ma^ir et si C'*981)| Tripathi #t al (1993)* In the treetaient 
group incidence of wound infection was only 30*^1 thus 
indicating that lew doses of heparin does not hamper the 
normal process of wound heeling by haewetoma forwtlon 
and subsequent inf ectlon, Thompson (1972) and TurngrenCl979). 
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Incidence of faecal fistula was 15#Qji in control group : 

while only 3*5% in treatment group thus in comparision 
to the findings of Thompson (1972) who showed that ths 
tensile strength, of the wounds with sutures intact waa 
more as compared to control in experimental animals . j 

treated with heparin* : 

Incidence of burst abdomen also was higher in 
control group 12,5% as compared to 6*6% in treatment 
groi;®. Thus again proving that low dose heparin does not 
hinder the healing power of tissues, on the contrary it 
may Improve It by its infection localising tendency in ■ 
peritonitis, ' , . 

Incidence of resldwl abscess in post operative 
patient* was 6.6% in treatment group as compiired to 12*5% 
in control group, and it can be understood because heparin 
causes better clearance of infection due to inhibitory 
effect on adhesion formation* Intraperitoneally, as 
shown by Hau and Siimon ( 1978) on experimental animals* 

Zinseer and Pryde (1^2) showed that bacterias are 
cleared faster from the peritoneal cavity in heparlnised 
animals* 

iiepsrin also interferes with the maturation of 
deposited fibrin (retarded 'or 'imperfect ) , therefore 
allowing rapid mobilisation or it may lead to increased 
break; down of matured deposited fibrin (0? 'Leary et al 1979). 

We already know that in peritoneal inflammation, there 



lyte iwb&lsiice, septicaeaic siiockj bronebopaeimtoaia and 


renal failwe has been obs*r¥«cl to be considerably low 
in treatment group. : ■ 

HOSPm>L STaY 

^ hospital stay is 17*6 days in control 

group while 16*3 days in trestaent group* This t» in 
contrast to previoius obaervotion of better response' of 
patient in all the' fields. This can be escplalned by higher 
aortal it y rate in’ control group as compared to treatment 


is outpouring of fibrinogen rich exudate and this 
fibrin deposition over the peritwieal membrane causes 
the intraperitoneal tissue to adhere to their neighbors 
(Trompke and Siegner, 1956, and Myllarwiemi, 1967). 

The majority of these fibrinoua adhesions are transient, 
some however becomes stabilised by the growth of . 
fibroblasts and blood vessels and becomes fibrous 
adhesion. (Jackson, 1950)* Therefore heparin by prevent 
ting excess deposition, increase break down and interfere 
with matiaretion of f ibrin, prevents the post operative 
intraper itonea 1 adhesion formation. 


Paralytic ileus presented in 20% cases in the 





Table no 


I in treatment group 


Duration wise study of dead patient, shows 
that with increasing interval of peritonitis, laortality 
rate ha» been mooting higher and higher (Observation 


Surprisingly, ha®aoglobin status of the 
patient did not effect the mortality rate to the expected 
extent (Observation Table Mo* 21), It can be explained by 


most of the patient disrl i;--. 

n and we have Incluasd thass x. ar; l';x.rx- 


hospital stay results are not comparable to over all 
stter response of patient in treatment group* If xe 
:olxdx patient who G5,ed, average ;.:.csp It 
-x-t,nent group is 1 ?.? days in cwotr-.i:; tc £Co7 
, control group. 






1/ iis r^est ion o£ x’osuX'ts dn© "to ©iisci oi Q6iiy(ii**«i'C 3.011 ©vd’ 

haemoglobin status of the patient. 

Mortality rate in common causes of peritonitis 
in present series in the treatment group has been 
compared below with other, reported series (not treated 
by low dose heparin Table 2)* 






TABLE No. 2 

Mortality in secondary bacterial peritonitis in 'parlous 

aeries# (Given in percentagej 


Authors 


Peptic Typhoid i^ppendi- Traumatic 


ulcer Perf • 
Perf , 


Hmt & Bowdern 1945 
Bosworth 19'48 
Mehta 1»3 
Udwadia et al 1963 
¥yaa 1964 

Dickson and Cole 1964 
Siansli 1967 
Archonpong 1969 
Malligan 1972 
Komarkar et al 1972 
Sudhra^a et al. 1975 
Welch 1973 
Swadia ®t al 1979 
Main «t el 198I 
De«a et el 1983 


10.7 


63# 9 


35 # 0 


30.12 


15*38 34.54 


cular 


14.3 


Perf* 


61.3 

34.5 




'm 


Tripathi et al 1993 , 16.60 31*80 12.50 25.0 


PresMO-ts 


- 







hagocytic destnictioa iHau and Simmon, iy/o/. 
Iso act by prevention o,t maturation oi deposit 


it may lead to increased break down ox tne B^tured 
deposited fibrin (O’Leary et al, 1979). 

Heparin may accelerate bacterial clearance by 
preventing tbe thrombosis of subperitoneaX lymphatica. 
Zlsaner and Pryde in 1952 had already shown that bacteria 
are cleared faster from the peritoneal cavity in hepari- 
nised animela*., ^ ^ . ' . 

Low dose df heparin may also help these criti- 
cally ill cases of peritonitis by decreasing the' inci- 
decne of deep vein thrombosis. This low dose heparin 


u 75 

In our clinical study, the heparin treated 
patients had significantly low mortality rate (Ib.Sjje) 
as compared to control (37«5%) (P/,0,(^)* This proves the 
efficacy of low dose heparin in secondary bacterial 
peritonitis and might be advocated as an adjuvant in 
future for clinical use# The mechanism of action of ; 
heparin as far as peritonitis is concerned is still not 
clear. Probaoly it is attributed towards its anticoagu- 
lant natiire, preventing the deposition of fibrin and 
entrapneni of bacteria within it, thus rendering the ■ 










’7 :r' 

•7 C? 





bt£ien safely and 3rff^scti^■^■"u.;v' Jx. 

Sifcioii of deep vein *throinbosis follov^itig sursery 

‘j:t 1973l Kakkar* 197 S)^ 






-■f 3 i □ V * *'31^ D en lie 1 3 f X 2 c X" oi .n, e'c* * r,' ■ .- v *.' . i.. / ’ 

« iijj.s Cc si?3 oEy b® tio reduce* ■502i't'.;r,ibt‘'.'M.l'.'r 


.....fuinJ-t^d intrcvfigwlar co&p'alaticn wiish, f.s 'vsl'.l 


kiiPwn to occur .In septic shock. Septic shock is well 


known complication ol bacterial peritontis. a number ol 


reports have emphasised the changes that occur in blood 
clotting mechanism in patients with bacterial septicaemia. 


The combination of thrombocytopenia with low levels of 


tBC'tBT ' Tim ¥* VIJI fanri f I'hr^lrinfiAri " ' 


^ f ^ Jh..-L«i» mMMi, * .*p* AlivgwiA. pi ox ’ f 

fibrinogen split products has been observed. Antieoagu- ' 
lent ti*erapy with heparin in septicaemia may be bene- 


ficial when disseminated Intravascular coagulation has 

been shown to exist (Corrigan and Jordan. 1970), Heparin 


also interact with complement system by enhancing the 


esterase inhibition resulting in the consumption of 


early complement components and activation of and 




IS w f XI# flwp wXOl# WCcI,* mU • 

beneficial effect on acute renal failure caused by intra- 


peritontal sepsis. Heparin also have the ability to bind 


certain toxine and to activate the complements, fhus 

heparin may lessen the toxaemia associated with bacterial 

peritonitis. ■ ■ . 











Wiat®'V®r the mechanism is, repeated snail 
doses of heparin postoperatively benefit the patients with 
diffiifis secondary bacterial peritonitis and can be 
advocated as sn adjuvant to surgical therapy in the 
treatment of peritonitis. This new therapeutic 
H’.tasure may reduce the death attributed to' peritonitis* 





.e present stiidy is based upon obsi£rvstio?:s 
tients of diffuse secondary bacterial 
■dffiitted in Medical College, Jhansi 

to July 94* Patients were divided into two 


the results, as follows 


Duodenal ulcer perforation. Traumatic 
Uterine perforation, tubercular ulcer 


[a;|ority of the patients were in the third 


5 , Most of the patients presented after 
hours after the appearance of first symptom. : 

6. Anaemia was present in fifty three percent 
of cases while fourty six percent were having norraol 
haemoglobin level. 





7* Leucocyte comt mas abnonaal in more than 60 

percent cases# Blood urea estimation prior to surgery 
was grossly abnormal only in twenty nine percent of cases 


-Bleeding and clotting time did not 'vary much In 
the control and treatment group. 


In radiological investigation pneiunoperltoneum 
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